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摘  要 
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（2） 进行了不同缺陷类型、不同缺陷程度的 270 根基桩动测响应的三维有限













































The low strain dynamic integrity testing is a simple and economic practical 
method for foundation pile, but accidents happening sometimes because of 
judgements were given by manual. Artificial neural network (ANN) is an intelligent 
diagnosis for pile integrity, it must have sufficient and reliable learning samples. But 
most samples of pile dynamic respose from actual measurement are lack of correct 
pile ingerity parameters, and the number of model pile is quite limited due to its high 
cost. The responses of low strain dynamic integrity testing of foundation piles with 
several types of defects are numerically simulated and the geological informations of 
building site in Xiamen are taken into account. The numerical results are used to 
produce sufficient and reliable learning samples for the artificial neural network to 
diagnose the pile quality. Main of them can be included as followed: 
（1） Brief introduce and discuss the applications and limitations of low strain 
dynamic testing method. The 3-D finite element method (FEM) for dynamic analysis 
is investigated and employed to numerically simulate the low strain dynamic 
response of foundation pile. Firstly, vibration sources of stress wave are discussed 
and it is shown that an overall consideration of various factors is necessary including 
the pulse duration should be together with the finite element size and time step. At 
the meantime, pile surrounded with soil was analyzed to show that the soil damping 
take effects through the structural damping coefficient of local elements, and then a 
method of how to determine the damping coefficient was given. The reflection 
wave-shape of different receivers on the pile top have different characteristics, and 
the place where away from the vibration point 2/3R is a better position to receive the 
reflection wave through the analyzed. Therefore the calculation program of finite 
element simulation was confirmed. Base on, the response of low strain dynamic test 
of a simple good pile was simulated, and the propagation process of the stress wave 
in foundation pile have been revealed deeply and vividly. 
（2） The 3-D FEM is employed to numerically simulate the response of  low 
strain dynamic test of 270 foundation piles with different defect types and levels, 
including 135 model piles free from soil, 67 engineering prestressed concrete piles 
and 68 engineering perfusion piles which are surrounded with soil, all of this are 















idea of “actual measurement of good pile first and then project defective pile” is 
proposed. In the first place, the calculation program of numerical simulation was 
determined through the actual good pile compared with the PIT results. And then, the 
calculation program was used to numerically simulate a large number of dynamic 
testing response of foundation piles. The information of actual projects can be well 
reflected through the results because of the site geological datas in Xiamen have been 
combined to the numerical simulation.  
（3） The BP neural network method for the integrity diagnose of foundation pile 
was improved, two stages are proposed: the qualitative defect recognition and 
quantitative diagnosis of the defect degree. During the second stage, the 
computational efficiency of network training has been promoted, because of the  
output layer of each pile segment does not need to consider several kind of defect 
types and then the number of neurons have been greatly reduced. Finally, a great 
many numerical simulations of dynamic testing of foundation piles are considered as 
learning database, and the defect type, level and depth about the model piles, 
engineering prestressed concrete piles, engineering perfusion piles and actual 
measurement pile are given, proved that this method can diagnose the fault 
intelligently. The satisfactory results indicate the approach is effective. 
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